The Application of Structure Analysis and Optimization under Impact Load by 李文彪
 
学校编码：10384                           分类号     密级        









The Application of Structure Analysis and Optimization 





指导教师姓名： 吴晓明 副教授 
 
专  业 名 称： 机械设计及理论 
 
论文提交日期： 2012 年  5 月 
 
论文答辩时间： 2012 年  6 月 
 
学位授予日期： 2012 年    月 
 
 
答辩委员会主席：        























另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的


































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






声明人（签名）：             















































































































Due to the speedy development trends of structural design, Computer Aided 
Engineering (CAE) and virtual prototype technology have made a revolutionary 
advance in designing and manufacturing products. Compared to the inefficient 
approach of traditional process, modern structural optimization design method based 
on the structural dynamics has made considerable contribution in guaranteeing the 
reliability of product, searching for the optimum structure and reducing cost. 
In engineering fields, the structures usually work under the impact load condition. 
Focusing on this problem, the correlation methods of analysis and optimization 
concerning nonlinear characteristics have become the research hotspots. 
This paper presents the innovation research processes of industrial products 
using the optimization design method and drop impact theory. The main content 
includes: 
(1) Focused on roll-over problem, we adopt the thin-wall tubular frames of bus to 
simulate the process based on the security regulations. The simulation could be used 
at the early stages of bus design so that original design can be quickly evaluated to 
judge whether the superstructure meets the protection requirements for roll-over 
accidents. According to the simulation results, we put forward some effective 
measures to reduce the deformation of frame pillars. The conclusions could provide 
the reference for the structural design of bus frames. 
(2) Structural design method of cushions for large sized LCD was introduced 
based on the study of the cushioning mechanism of molded pulp cushion structure.  
A new type folding and nesting molded pulp cushion structure was put forward with 
consideration of manufacturing feasibility. The structure was optimized and the 
cushioning performance of the cushioning structure was verified by simulation 
analysis. The purpase was to provide reference for structural design of cushions for 
large sized products, especially for large sized LCD. 
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of the wheel loader cab, geted the FOPS design method based on the topology 
optimization. We discuss the topology optimization with SIMP theory under impact 
condition and the designing parameters, response function and constrain condition 
are confirmed, then obtain the optimal topological structure through iterative 
calculation. The numerical analysis indicates that the optimized design of has light 
weight and can provide sufficient protect for the operator. The design method based 
on the SIMP theory could provide the reference for other engineering machinery 
protective structures. 
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